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Fig.1 Schematic diagram of the continuous extrusion with the
single rod (a) and the double rod (b)
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Table 1 Processing conditions; the sheet size and appearance

Feeding Width X Extrusion Appearance qualit
mode thickness/mm  speed/r min? PP quality
Good flatness and no
Single 1608 4 edge crack
rod 170X 4 4,5, 6, 7 Good flatness and no
edge crack
Double 160X 8 4, 5, 6, 7, 8 Surface oxidation
rod 160X 3 1 Wave bending
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Fig.2 Purchased extruded AZ31 magnesium rod with @15 mm in

diameter (a) and continuous extruded magnesium sheet (b)
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Fig.3 Samples of magnesium sheets processed by the continuous extrusion with the single and double rod modes: (a) single rod 160

mm>38 mm, (b) double rod 160 mm>8 mm, (c) single rod 170 mm>4 mm, and (d) double rod 160 mm>3 mm
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Fig.4 Microstructures of the cross-section of AZ31 magnesium sheets processed by the continuous extrusion with the single rod mode:

(a) center and (b) edge of the sheet with size of 160 mm>8 mm; (c) center and (d) edge of the sheet with size of 170 mm>4 mm
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Fig.5 Microstructures of the cross-section of AZ31 magnesium sheets processed by the continuous extrusion with the double rod
mode: (a) center and (b) edge of sheet with size of 160 mm>8 mm; (c) center and (d) edge of sheet with size of 160
mm>3 mm
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Fig.6 Twins in the welding areas of the magnesium sheets
processed by continuous extrusion with double rod mode:

(a) 160 mm>8 mm and (b) 160 mm>3 mm
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Fig.7 Three types of twin in magnesium alloys
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Fig.8 Influence of the wheel speed on the mechanical properties of AZ31 magnesium sheets: tensile strength (a) and elongation (b) for

single rod mode; tensile strength (c) and elongation (d) for double rod mode
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Table 2 Mechanical properties of AZ31 magnesium sheets processed by continuous extrusion in extruded direction (ED) and

transverse direction (TD)

: Extruded direction (ED Transverse direction (TD
Fi?:(;’;g Width>hickness/mm Wh:‘f:]?:_fed/ Tensil:/ls;rength/ Elong:tion)/% Tensile Strength/ Elongat(ion/)%
a MPa
Single rod 160>8 4 191 16 189 —
170>4 4 220 145 190 11
Double rod 160>8 4 239 15 209 10.3
160>3 1 — — 256 15.9

K9 XURFERL I BE & < AR 3 BT 3% H 77 m) sl 7 1 A B
Fig.9 Fracture positions of the samples in TD of the magnesium

sheets processed by the double rod mode
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Experimental Studies on AZ31 Magnesium Sheets Processed By Continuous Extrusion

Guo Lili*, Fu Rong!, Pei Jiuyang !, Yang Junying', Song Baoyun*?
(1. Engineering Research Center of Continuous Extrusion, Ministry of Education, Dalian Jiaotong University, Dalian 116028, China)
(2. Dalian Conform Technology Co., Ltd, Lvshun 116045, China)

Abstract: The magnesium sheets with size (width and thickness) of 160 mm>8 mm, 170 mm>4 mm and 160 mm>3 mm were processed

experimentally by a continuous extrusion method with single and double rod modes. The influences of the process conditions, including

feeding modes (single and double rod), width/thickness radio and extrusion speed on the forming abilities, the microstructure

distributions and the mechanical properties of the AZ31 magnesium sheets were examined. Results show that the sheets processed by

the double rod mode exhibit more homogeneous microstructure distributions in cross-section than the sheets processed by the single rod

mode. The average tensile strength is up to 239 MPa and the average elongation is 15%. The magnesium sheets with refined grains are

obtained when the width/thickness radio is improved from 20 to 53. The tensile strength of AZ31 sheets decreases with increasing the

wheel speed because higher temperature generally leads to larger grain size.

Key words: continuous extrusion; AZ31 magnesium sheets; mechanical properties; microstructure
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